Introduction: The dysregulation profile (DP) is a relevant clinical entity in the children and adolescent area since its association with future psychopathology. DP is defined by the Child Behavior Checklist (CBCL), combining internalizing symptoms (anxiety/depression) and externalizing ones (aggressiveness, attention problems). Objectives: To study the frequency of CBCL-DP in a sample of Chilean preschoolers. Patients and Method: A sociodemographic survey and CBCL 1.5-5 was applied to caregivers of children aged 30 to 48 months in a national representative sample of public health system users. Frequency was estimated using the Kim et al. method and an explanatory model was made using binary logistic regression of DP using the child, caregiver, and contextual variables. Results: The sample size was n = 1,429 preschool children and their caregivers. The frequency of DP was 11.6% (95% CI 9.9-13.5%). The variables that allow to classify DP in 88.6% of cases were: current depressive symptoms in the main caregiver (OR: 2.24; 95% CI 1.37-3.67); number of stressful events experienced by the main caregiver (p = 0.005); number of available elements for child development stimulation in the home (p = 0.001); number of chronic diseases of the child (p = 0.006). Conclusions: DP has a high frequency in preschoolers, which implies a relevant mental health burden. This finding points to the need for interventions in this area and also longitudinal monitoring of this subgroup.
Introduction
Based on the psychopathology, there has been a permanent interest in identifying children and adolescents who present simultaneously mood, attention, and behavior alterations, as a separate clinical entity 1 . The application of standardized clinical evaluation instruments, such as the Achenbach Child Behavior Checklist (CBCL) 2 , has allowed identifying a symptomatic profile that is generically called the CBCL-dysregulation profile (CBCL-DP) 3 . This profile attempted to bring together the symptomatic fields of attention problems, anxiety/depression problems, and aggressive behavior 4, 5 . Initially, this profile was associated with a higher frequency of bipolar disorder diagnosis in pediatric age according to DSM 4, 6 ; however, long-term follow-ups have had difficulties in maintaining this association, mainly by emphasizing the search for mood episodes with clear onset and end, or delusions of grandeur presence in mental examination, to differentiate from an attention-deficit hyperactivity disorder (formerly attention-deficit disorder) [7] [8] [9] . Despite this questioning, CBCL-DP has concept reliability beyond its diagnostic association in categorical terms, it constitutes a phenotypic homogeneity tool to compare studies in different populations 10 . Thus, genetic bases for the profile [11] [12] [13] and the possibility of longitudinal follow-up 14 could even be considered.
In this last aspect, prospective cohorts have shown a significant evolution towards bipolar disorder 4, 15 . However, what is most interesting to analyze is the evolution towards severe and joint alterations of affective disorders, cognition and behavior, in what has been described as the "ABC" of developmental self-regulation (Affective, Behavioral, Cognitive) 3 . Findings in longitudinal follow-up of patients have included diverse forms of psychopathology, in addition to the persistence over time of a consistent symptomatic pattern 4, 14, 15 , where an increased suicidality has been observed in adolescence, higher substance use rate, impaired functionality, higher rate of Cluster B personality disorders in adulthood, higher rate of anxiety disorders diagnosis, major depressive disorder, and behavioral disorders [16] [17] [18] [19] . Interest has also emerged in the early identification of children with such characteristics 20 . A study in preschoolers found several associations that involve important environmental factors 21 , such as the rate of psychopathology in parents and the presence of maladaptive parenting techniques, in addition to significant psychiatric symptoms in the state of mind and behavior already at that age.
It is important to point out that, in the psychopathological discussion, a new diagnosis for child and adolescent age has appeared, listed in the DSM-5 manual, called "Disruptive Mood Dysregulation Disorder" 22 . There is still some discussion about the implications of this diagnosis. However, the diagnostic criteria have not been tested for their association with the CBCL scale, in addition to considering specific age and temporal criteria, which do not make it comparable with the dysregulation profile described in the previous paragraphs.
Having identified this powerful marker of current and future psychopathology, and the lack of descriptions made in the Chilean population, even less so in the preschool population, this research is proposed with the objective to study the CBCL-DP frequency from a sample of Chilean preschoolers and subsequently to explore associations that help to understand its distribution in the studied population.
Patients and Method

Sample size and selection
Secondary data analysis was carried out with the collected information based on the results evaluation of the Program to Support Biopsychosocial Development, from the Social Protection Subsystem Chile Crece Contigo ("Chile grows with you") 23 . The program is carried out in the public health care network and its objective is to monitor the children development since the gestation to the age of six. In this evaluation, data were collected from a representative sample of the Program users 23 . The sample framework corresponded to children between 30 and 48 months of age (in 2013) who received their benefits from gestation, in public primary health centers in Chile. The public health sector serves 85% of the population aged 1-5 24 . In order to obtain a representative national sample, a cluster sampling was carried out stratified in three stages. The first sampling unit was stratified by public communal networks of organized primary care services. The second sampling unit corresponded to the random selection of a facility to comply with the foreseen quota; if this was not sufficient, another facility of the same commune was selected. Finally, the study units correspond to the children treated in these facilities.
The estimated sample size was 1,400 of children aged 30-48 months at the time of the evaluation. This size allows obtaining national frequencies with at least 95% reliability, with a power close to 90% based on European prevalence of developmental problems of approximately 10%.
Construction of the variable "Dysregulation Profile"
For the CBCL-DP measurement, data from the CBCL application in its version for preschoolers aged 18 to 60 months were used 25 . This instrument has high validity and reliability levels 26 and has been validated in this version for Chilean preschoolers 27 . This instrument consists of 99 items that represent behaviors which are answered as 0 = not present in the child, 1 = the behavior is sometimes presented in the child, and 2 = it is always presented. A total gross score is established with the sum of each item, which is then standardized, using the proposed criteria by the manual 25 . The CBCL-DP variable was constructed following the recommendations of Kim et al. 21 : under this modality, each item mentioned above (attention problems, anxiety/depression, aggressiveness) was standardized independently. A new variable was then generated based on the standardized scores sum of each one and was studied with cut-off points from the standardized scores sum in T ≥ 180. This method allows a comparison between both report samples in preschools of different nationalities.
Other used instruments
Child development was assessed with the Battelle Developmental Inventory 1 (BDI) 28 , which is used for the development diagnosis between 0-8 years of age considering the personal-social, social adaptation, motor skills, communication, and cognition aspects. Battelle is considered altered if the instrument shows a significant age lag with respect to the expected accomplishments for the test reference. In the studied sample, the internal reliability of the instrument BDI (Cronbach's Alpha) was 0.96.
Other studied variables of interest come from the Chile Crece Contigo Survey 23 . It includes family sociodemographic variables such as socioeconomic level measured by ESOMAR method 29 , and family functioning, using a translation of the subscale of McMaster Family Assessment Device which evaluates family functioning [30] [31] [32] [33] and main caregiver variables, such as history of consumption of alcohol, drugs, and smoking. The internal reliability (Cronbach's Alpha) of the family functioning scale in this sample was 0.842.
In addition, the history of depression in pregnancy and depression diagnosis made by a physician at some point in life were included, and current depressive symptoms were evaluated through the Composite International Diagnostic Interview Short Form (CIDI-SF) for major depression 34 , in the Spanish version used in three National Health Surveys of Chile 35 . On the other hand, it was analyzed the caregiver perception of stressful events in the last twelve months, and perception of general health and domestic violence (psychological, financial, physical, and sexual abuse towards the caregiver, and violence in general at home). Among the variables of the child was considered the presence of childhood chronic diseases according to the Survey. In addition, aspects relating to parenting available in the Survey were considered, such as the number of available elements at home to stimulate (which proposes a list of 12) and the parents' participation in stimulation areas (reading, singing, playing, visiting relatives, walking).
Statistical analysis
Based on an integrated database construction, the analysis was performed using the statistical software SPSS 17.0 and STATA. The frequency was studied according to the described methods with 95% confidence intervals. Secondly, an association was pursued between the several available exhibitions through the used instruments and the dysregulation profile emergence. Candidate variables were evaluated with bivariate analysis using chi-squared or T-student tests as appropriate. Statistically significant results were considered with p-value < 0.05. Additionally, an explanatory model was created using binary logistic regression with the conditional method, starting with those variables that were significantly associated in the bivariate analysis.
Ethical considerations
The study was approved by the research ethics committee of the Eastern Metropolitan Health Service (at the request of the Ministry of Health) and required informed consent from the caregivers participating in the study. No additional funding was required to conduct this secondary analysis.
Results
The resulting sample consisted of 1,429 preschoolers users of the public health system. The average age of the preschoolers sample was 41.2 ± 4.8 months; 51.2% were male. The educational level of the main caregiver in years was 9.5±3.6. Table 1 describes the main characteristics of the studied population ( Table 1) .
The CBCL-DP frequency was 11.6% (95% CI 9.9-13.5%), which in males was somewhat higher than in females. The CBCL-DP was significantly associated with impairment in the Battelle cognitive aspect, family functioning, and the presence of depressive symptoms in the main caregiver. A trend towards a higher frequency was observed in the case of maternal depression history during pregnancy (Table 2) . Table 3 shows how the averages of some continuous variables differ in the case CBCL-DP. In a statistically significant way, there is a higher average of chronic symptoms and indicators of internalizing discomfort, as has been observed in bronchial asthma 36 , which has even had physiopathological mechanisms proposed from neuroendocrine systems 37 . Prenatal risk factors associated with this profile have also been reported, such as the educational level of the mother, passive smoking, and identification of mycoplasma in placental samples 38 , which would fall within the category of intrinsic factors of the child, but which were not included in the studied factors in this sample.
Secondly, among the analyzed elements of the carediseases in those with CBCL-DP, a higher number of stressful vital events experienced by the main caregiver in the last twelve months, and a higher number of suffered types of violence. By contrast, a higher number of areas of the main caregiver involvement in children's activities is observed in those children without CBCL-DP. Finally, table 4 shows the CBCL-DP explanatory model using binary logistic regression. By entering all statistically significant variables in the bivariate analysis and observing behavior step-by-step, only four variables remain in the model: current depressive symptoms of the main caregiver, number of stressful events experienced in the last 12 months by the main caregiver, number of stimulation elements available at home (as protector), and the number of chronic diseases of the evaluated children, explaining 88.6% of the classification coincidences.
Discussion
This study is the first report on the national frequency of dysregulation profile according to CBCL in Chilean preschoolers between 36 and 48 months of age, users of the public health system. In addition, it is the first frequency report close to the prevalence estimate of the country. It points out that the frequency tends to be higher in males than in females, and that there are factors of the main caregiver that importantly explain the presence CBCL-DP. In our study, the educational level of the caregiver and the socioeconomic level by ESOMAR method did not show significant associations, possibly given the homogeneity in this aspect due to the type of population under study (Chilean public health sector).
The CBCL-DP presentation frequency in the sample is close to the only frequency reported in individuals of the same age, in the study of Kim et al. (21) , who report a frequency in a sample of similar size (n=955), separated by the report of the mother (11.1% frequency with n=549), and of the father (6.4% frequency with n=406). The reported frequency in the total sample was 9.1%.
Given the results, a first theoretical model is proposed that interrelates the found associations (Figure 1) .
In general, the variables are grouped into intrinsic elements of the child, the elements of the main caregiver, and the relational elements between them, which occur together in the environment, where factors are also identified. First of all, among the child's elements, the proposed model shows the number of chronic diseases in the child. It is hypothesized that the physical symptoms presence predisposes to discomfort that can be associated with the greater presence of behavioral child Behavior checklist -r. Sierra rosales et al
From external factors in this model, appears the number of stressful life events. Stressful environments have been suggested as modulators of neuroendocrine responses that are also related to long-term general health outcomes in individuals who experience it 41 . Stressful events are related to the onset of depressive symptoms and link the factors mentioned earlier in this model.
Thus, a factors confluence of the child, the caregiver, the interaction and the environment can be considered, which determine the risk of presenting this poor capacity for self-regulation described in this symptomatic profile. However, we must remember that, in the development, these aspects also modify psychological and neurophysiological factors 41 , which maintain a cycle where the child with dysregulation causes responses from the environment (caregivers), since they become part of the dynamics, and can lead to a factor of self-perpetuation in time.
While these results are important in relation to reporting frequencies and associations, they also have extrapolation limitations, since they do not include children users of the private health system. On the other hand, the explanatory model includes proxy variables to elements difficult to quantify in the dyadic interaction. It is also important to note that the Chilean population is undergoing significant changes in relation to migration, which are not represented in this database 42 . As a projection, it is proposed to identify the model based on the suggested theory, in addition to carrying out a symptomatic re-evaluation of this population in later years, in order to check the evolution reported in the literature of other countries and possibly to study factors susceptible of intervention for the improvement of the mental health standards of this population. It is worth mentioning that to date there are no published studies that test interventions to modify the evolution of this symptomatology profile, which is proposed to encourage research in this area.
In conclusion, the CBCL-Dysregulation Profile, proposed as a construct that combines indicators of giver appear the current depressive symptoms, which have been suggested as modulating of their ability to perceive the needs of the child and also predisposes to irritability of mood and in parenting, which has been widely studied in different populations 39 . This may be related to the findings of Kim et al. study, where an association between more punitive and controlling parental behaviors and emotional dysregulation was reported 21 . In this model, no elements have been found that can be classified entirely in the category of interacting elements. A proxy variable that is related in this aspect is the stimulation elements of the child since these elements can act as interaction modulators. In this sense, the stimulation quality has demonstrated significant effects on neurobiological development, both in animal and human models 40 . Figure 1 . theorical model. From the found results and in relation to other studies, we propose a schematic representation of hypothetical relationships between study variables and presentation of the dysregulation profile in chilean preschoolers.
child Behavior checklist -r. Sierra rosales et al psychopathology in cognitive, emotional and behavioral areas, has a high presentation frequency in this representative sample of Chilean preschoolers, users of the public health system. This implies an important mental health burden in the long term, given the international observations that show a high psychopathology incidence of varied nature. The need for interventions in this area to test their effectiveness, in addition to longitudinal monitoring of this subpopulation, may provide technical guidelines for the development of public policies in child and adolescent mental health.
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